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NOTES ON THE OVER-ALL PROGRAM 


This is cne of four data reports based primarily upon cruises 
conducted by the author. A fifth report is planned for Cruise 68-A-8 
(August 17 - September 5, 1968). The data represent hydrographic 
casts obtzined either with the sta: dard Nansen bottle and reversing 
thermometer equipment or with the Bissett-Berman salinity-temperature 
and depth data acquisition system (STD), model 9066. The computer 

X 
program which was used is reproduced in report number 68-15T. The 


numbered columns which are tabulated represent the following quantities: 


(See table following page). 


6 . The series of cruises was planned in an effort to yet synoptic 
pictures of the temperature-depth structure of the Gulf in the various 
seasons. The primary emphasis was in the warmest and coldest parts 
of the year, usually August and February. Cruises were limited by ship 
time available. This was of the order of 14 te 20 days for each cruise. 
Because of the short duration of the cruises, primary emphasis was placed 
upon the observation of the east Gulf loop current with only occasional lines 
of stations in the west Gulf, Standard lines of observations were repeated 
on successive cruises where feasible and the positions of the lines were 
chosen to best describe features of the flow at given times. Working 


Reports prepared during the cruises are available for most of them. 
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Column Number Quantity Tabulated 
(at Observed Depths) 
1 Zm 
2 TC 
3 S Joo 
4 0, ml/L 
(at Standard Depths) 
5 Zam 
ay 6 T “1G 
7 S °/o0 
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: e °s.T.p 
11 Vy m/sec 
12 5 4D dyn. m. 
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13 5 A4Q m /sec 
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The track of each cruise is shown by a plot of positions where 
BTs and hydrographic casts were made. There is one consecutive 
numbering system for BTs and another which applies to stations whether 
they be made by Nansen cast or STD. Symbols indicate the various types 
of stations. The direction in which the ship headed is indicated by increas- 


ing station numbers, 


The Nansen cast data, being standard in form and in processing 
method, are presented separately in two reports, one representing 
primarily the late summer (to November in one instance) and the other 
late winter. The STD data appear under separate covers, again with 
one report for each of the extreme seasons. There is as yet no 
accepted procedure for handling STD data. However, a general approach 
will be outlined and specific comments will be made concerning the STD 


data from the different cruises. 


On many of the casts using the STD, Nansen botties were attached 
to give an indication of the accuracy of the STD instrument. In other 
instances, a full Nansen cast was made as well as an STD. In the later 
cruises the practice became standard of taking STD casts at three-hour 


intervals and adding a Nansen cast at every fourth STD station. 


Considerable attention was given to the desirability of applying to 


STD salinity data the correction which is dependent upon rate of descent 
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4 
and vertical temperature “tructure. The lag of the instrument is apparently 
about one-third of a second. Thus the temperature gradients involved would 
be those over depth increments of the order of one-third meter. Such 
gradients often vary widely and it would be expected that corrections 
based upon such gradients would be erratic. Use of temperature gradient: 
over greater depth increments would be meaningless unless the gradient 
was almost constant. Our studies indicate that this is not the case and we 
have chosen to present uncorrected salinity data from the STD, One type 
of error has been noted which increased in magnitude almost linearly with 
pressure from zero at 400 to 500 m to about 0. 04°/00 at 1200 m. Indicated 
salinities on the STD are too high, Further studies are needed on this 
subject, 

On Cruise 68-A-2, all STD data were recorded on magnetic tape by 
Mr. Dan Blenis and Mr, James Shull of the NASA Mississippi Test 
Facility. Observations were utilized at intesvals of 20 milliseconds, and 
five such points were averaged and plotted, thus giving a point representing 
every 0.1 seconds on the graph, When the salinity correction was applied 
to such points the scatter of the resulting plot - oz the "noise" introduced - 
indicated that the uncorrected data were probably better than the corrected 
ones. For this particular cruise the data have been processed and plotted 


in various forms by con:puter. 


Available are temperature -depth and 


salinity-depth plots from 0 to 150m, 0 to 300 m, and 0 to 1200 m. 
Also, there are T-S diagrams, comparative plots of temperature-depth 


and density-depth, and cross sections of temperature and salinity. 


The objectives in early cruises of the series were to describe in the 
top 300 m of the Gulf the temperature structure in the various seasons 
with a view to learning to forecast this structure. Thus, in some of 
these early cruises, data were obtained primarily with the Bathythermograph 
(BT) and in some instances with the towed thermal chain (TT), an:nbserva- 
tion cabie containing 32 thermistors placed at 25' intervals, With these 
instruments data collection was limited to the upper 300 m, As the 
importance of advection in forecasting thermal structure became clear, 
it was deciced that the small amount of added time required to run stations 
to 1200 m at regular intervals for geostrophic computations of current 
was well justified and such observations were made in the later cruises 


of the series. 


It is the intent to deposit these hydrographic data in the National 
Oceanographic Data Center. However, the preparation and limited distri- 
bution of this report series was indicated for several reasons: 

Ls There has been but little hydrographic data available in 

the late summer in the Gulf and it would be convenient to 


have this data set under one cover. 


2. The cruises are all part of a planned series conducted 
primarily by one Principal Investigator for a given purpose. 

3, Persons planning to participate in the proposed intensive 
investigations in the Gulf in the near future might find such a 
data compilation valuabl , 

4. It was believed important that all of the STD data be presented 
in some standard form which would be useful to other 


investigators, 


The major advantage of the STD observation is that it makes a 
record which is continuous with depth. However, how to utilize such 
observations to the maximum advantage and how to fit them in an other 
types of data are still open to question, Thus, we have extracted data 
from the STD records at or near the accepted standard depths and, 
from this point, have processed them in an identical manner to that 
used for Nansen cast data. The original STD records are of course 
available and may be used for studies requiring more detailed observa- 
tions of the vertical temperature and salinity structures. For geostrophic 
computations it would be desirable to obtain a mean density for the water 
column utilizing the entire trace of the STD. However, if this were dme, 
the dynamic heights computations would not be statistically comparable 


to those based on Nansen cast data and it has not been done in this report. 
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Considerable work has already been done with the data presented 
here and supplemental information is available from the author and from 
the file at Texas A&M University. A discussion of the ocean current 
paiterns during the periods of many of the different cruises may be 
obtained from Leipper [ 1967], ''A Sequence of Current Patterns in 
the Gulf of Mexico", Reference 67-9, or from the modified version 
of this which has been submitted for publication. Distribution of this 
report has been limited because of its specialized nature. Those not 
receiving copies but having need for them may submit requests to the 


Defense Documentation Center (see distribution list). 


STANDARD PROCEDURE 


l. The STD or Nansen data were read arm put on summary sheets, 

2. T-S curves were drawn and necessary corrections made. 

3. Data cards were punched and checked against the summary sheets, 
4, Header cards were punched and checked against the Captain's log. 
5. The data were run on a computer program which interpolated 


the data to standard depths and calculated other parameters. (See 
report number 68-15T for tne computer program, This is a 
slightly modified version of a program developed by Dr. Worth 


D. Nowlin, Jr.) 


NOTES ON INDIVIDUAL CRUISES 


65-A-1, 


The primary instrumentation on this cruise was the thermal tow. 
Both an analogue and a digital record were made of the data, Nansen 
casts were taken for calibration purposes but these required the retrieval 
of the TT system and thus only four stations were taken. The BT was 
used for 151 observations, usually made by lowering while the TT was 
being towed, thus obtaining duplicate information in the upper 300 meters 
for checking. The STD was not yet available. Strong easterly winds over 
the entire Gulf made it necessary to alter the cruise plan and disrupted the 
work on the westerly leg between BTs 132 and 135, The pattern of the 
major current can be seen, as it can for all cruises included in this data 
report, on the figure presenting the topography of the 22 C isothermal 
surface. (On one cruise, 68-A-2, the Gulf was colder than usual and 
the 18°C surface was used.) On these charts the dashed lines indicate 
that data were insufficient to define the topography well. The solid lines 


are more firmly determined. 


65-A-11, 
The object of the portion of this cruise between stations 3 and 18 


was to measure the condition of that part of the Gulf undisturbed by 


hurricane passage so that observations on the identical lines made the 
previous year after hurricane Hilda could be compared, The remainder 
of the cruise was to describe the east Gulf loop as best it could be done 

in the time available. The TT was again the primary instrumentation 
although 30 Nansen casts and 309 BT observations were made, By this 
time it was known that BTs and the TT clearly indicated the position of 
the loop and the only Nansen stations taken were in clearly indicated water 
masses within the loop, within the detached eddy and in the waters outside 
both of these. Stations 25, 26 and 27 were chosen as standard locations 
to be repeated on other cruises when feasible, The STD was nct available 
for use on this cruise. At station 23 on this cruise the surface Nansen 


bottle was lost and surface data were taken by bucket. 


65-A- 13, 

This was not a planned part of the series. However, the passage 
of hurricane Betsy disrupted the original plans te use of the ship by other 
scientists and the ALAMINOS became available to the author. Since the 
hurricane crossed three lines of observations just complet was 
decided to repeat the identical lines to measure changes caused by the 
passage of the storm. Two additional lines were made to complete a 


better description. The data included 322 BTs and 63 Nansen casts. 


Station 50 was deleted because the data appeared faulty. 
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From this time forward the TT was not used. A better picture could 
be obtained from BTs supplemented by hydrographic casts. Little 
time was saved by the TT. Although it could provide data while the 
ship was underway, it required a ship speed of less than eight knots for 


observations to 275 meters depth. 


66-A-3., 

This cruise was only eleven days. Observations included 66 
hydrographic casts with Nansen bottles and 242 BTs. Due to a shift 
in numbering stations, no station number 10 was made. The STD was 

© not available, Lines were extended to the northern coast to measure 
winter cooling near shore and to obtain sections off the Mississippi 


River, 


66-A-11, 

Here, for the first time in this series, the STD was used. Both 
an analogue and a digital record werz made. With this instrument 94 
casts were made while there were 11 Nansen casts and 172 BTs. At 
station 3 (Nansen cast) the surface salinity sample was lost and the record- 
ed value was read fromthe STD. All STD data for this cruise were read 
from the analogue record, The records for stations 38 and 39 were 


apparently lost. 
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66-A-15, 

This cruise was conducted in two legs with the change occurring 
in Key West, Florida. From this point, Prof. John Cochrane served 
as chief scientist. The consecutive numbering system terminated at 
Key West and the consecutive numbers of the second leg may be identified 
by their heing underlined. Bad weather made it impossible to obtain 
Nansen casts between the positions of stations 26 and 27, On Leg I, 
29 Nansen casts and 168 BT observations were made. Surface salinity 
for station 26 was obtained by bucket sample. The STD was not available 
for use on Leg I. On Leg II, for inclusion in this report there were 
available 9 STDs, 12 Nansen casts and 156 BTs. All STD data for 


this cruise were read from the Dymec digital print.out. 


67-A-1, 

These legs across the Gulf were made respectively at the beginning 
and ending of a longer cruise to the equatorial Pacific. Leg I was laid 
out in view of what had been observed on the preceding cruise, 66-A-15, 
It was hoped to cross the major components of the current system, Only 
BTs were made on Leg I. On Leg V returning, STDs to 300 m and BTs 


were made. The STD data were read from the analogue. 


2. 


12 


67-A-6, 


There were 18 days available for the work cf this cruise allowing 
considerably better coverage of the loop current than in the previous 
shorter cruises, Observations included 112 STDs, 51 Nansen stations, 
and 265 BTs, The STD were read off the analogue after many attempts 
to process the punched paper tape proved unsuccessful. Stations 4 and 93 


involved only biclogical data, 


68-A-2, 

On this cruise there were 103 STDs, 28 Nansen casts and 287 BTs. 
The STD data were recorded on magnetic tape by Mr. Dan Blenis and 
Mr, James Shull of the NASA Mississippi Test Facility, and they were 
processed by them at the NASA computer facility there. From this work 
we obtained digital STD values at standard depths and ran them through the 
same computer program as was used in the other cruises. Station 33 
involved data at only one depth and was not included. Data for stations 
46, 54 and 55 were not returned after computer processing. Station 95 
was incomplete because of rough weather. In the northwest Gulf, observa- 
tions made as the cruise began were different fromthose in the same area . 
when the ship returned some 18 davs later due to changes which occurred 
in this period, For this reason, only one of the sets of data (the one at the 


end of the cruise) in this area were used in the plot of isothermal topography. 
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